Cancer is the leading cause of death for Asian American women, and the breast is a primary site of cancer in Chinese women. Although a number of studies have used constructs from the Health Belief Model (HBM) to examine their relation to mammogram screening, the validity and reliability of the instruments on HBM constructs among Chinese women have not been consistently examined. The purpose of this study was to describe the psychometric properties of a culturally sensitive questionnaire for measuring Chinese women's beliefs (susceptibility, seriousness, benefits, and barriers) related to breast cancer and mammogram screening. The items developed for the questionnaire were drawn from a comprehensive literature review and focus groups. The instrument was translated using back translation technique and evaluated by a panel of professional experts and lay experts. A total of 220 Chinese American women ages 40 to 85 years residing in a suburban Midwestern community were included in the sample. Psychometric testing demonstrated satisfactory internal consistency and validity of the instrument for this group of women. The Cronbach alpha for the subscales ranged from .77 to .90. Construct validity was supported by exploring the factor structure of the instrument using confirmatory factor analysis and testing correlations with mammography compliance.
Reliability and Validity of the Mammography Screening Beliefs Questionnaire Among Chinese American Women
Cancer is the leading cause of death for Asian American women, and the breast is a primary site of cancer in Chinese women. Although a number of studies have used constructs from the Health Belief Model (HBM) to examine their relation to mammogram screening, the validity and reliability of the instruments on HBM constructs among Chinese women have not been consistently examined. The purpose of this study was to describe the psychometric properties of a culturally sensitive questionnaire for measuring Chinese women's beliefs (susceptibility, seriousness, benefits, and barriers) related to breast cancer and mammogram screening. The items developed for the questionnaire were drawn from a comprehensive literature review and focus groups. The instrument was translated using back translation technique and evaluated by a panel of professional experts and lay experts. A total of 220 Chinese American women ages 40 to 85 years residing in a suburban Midwestern community were included in the sample. Psychometric testing demonstrated satisfactory internal consistency and validity of the instrument for this group of women. The Cronbach alpha for the subscales ranged from .77 to .90. Construct validity was supported by exploring the factor structure of the instrument using confirmatory factor analysis and testing correlations with mammography compliance. B reast cancer has been increasing at an alarming rate in the United States, and currently is considered to be of epidemic proportions. Current estimates indicate that one in eight women will experience breast cancer during her lifetime, and 203,500 new cases of breast cancer will be diagnosed in 2002. 1 Statistics documenting the incidence of breast cancer among Asian American women living in the United States only recently have been published. Although Asian American women had a lower incidence of breast cancer than white and African American women, according to Surveillance Epidemiology End Results (SEER) incidence rates from 1988 to 1992, breast cancer is the leading cancer diagnosed in Asian American women. 2 Asian American women have a combined breast cancer mortality rate of 13 deaths for every 100,0000 women. For Chinese women living in urban U.S. communities, the incidence of breast is nearly twice that of the comparable-age Asian women residing in urban China. 3 More alarming is a study by Ziegler et al, 4 which has indicated that when Asian women migrate to the United States, their risk of breast cancer rises considerably to six times the risk of the women in their native countries, and their rates of breast cancer approach those of white women. Another alarming fact is that according to the analysis of cancer incidence and death rates based on SEER data, whereas mortality from breast cancer for white and Hispanic women decreased from 1990 to 1995, they rose for Asian and Pacific Islander women. 5 Early diagnosis is the key to surviving breast cancer. 6 Regular mammography, considered a valuable tool for detecting breast cancer at an early stage before physical symptoms develop, prevents thousands of deaths each year by diagnosing breast cancer when it is easiest to treat. 1 The decline in breast cancer mortality has been largely attributed to regular mammography screening practice. 6 Chinese American women, however, are more likely to receive a diagnosis in the advanced stages of the disease, as compared with their white counterparts, because they tend to underutilize and delay breast cancer screening. 7, 8 In addition, young Asian women less frequently perform breast self-examination (BSE). 9 Recently released data from the National Health Interview Survey showed that a lower percentage of Asian/Pacific Islander (API) women ages 40 years and older reported having a mammogram within the past 2 years than their white and African American counterparts. 10 Several risk factors associated with less likelihood of receiving breast cancer screening are salient to Chinese American women. These factors include little or no access to healthcare, 11 language barriers, 12 and membership in an ethnic group. 12 Approximately 79% of Asian-born Asian American women have a greater proportion of breast cancer tumors diagnosed at a late stage when they are larger than 1 cm. 13 According to findings from an integrative review examining barriers to breast cancer screening, personal barriers related to knowledge and attitudes are significant predictors of mammography screening among white and African American women. 14 However, similar constructs have not been examined consistently in Chinese American women. Therefore, it is critical to develop a systematic understanding of the factors that can explain mammography practices among Chinese American women.
Many investigators studying beliefs related to cancer screening practices have used the Health Belief Model (HBM) as a theoretical framework to study breast cancer screening behavior such as breast self-examination (BSE) or mammography screening. 15 On the basis of the HBM, breast cancer screening behaviors are influenced by perceived susceptibility, perceived seriousness, perceived benefits from action, and perceived barriers to action. According to Strecher and Rosenstock, 15 perceived susceptibility concerns women's perceived vulnerability or subjective risk for contracting breast cancer. Perceived seriousness refers to women's perception of how serious breast cancer could be if left untreated. Perceived benefits from action are concerns about positive outcomes of mammogram screening, and perceived barriers are obstacles to obtaining a mammogram.
Research findings on the relationships between perceived susceptibility and the choice to undergo cancer screening have not been consistent in the literature. Whereas some researchers found that perceived susceptibility was associated with mammography participation, [16] [17] [18] others indicated no such association in their studies. [19] [20] However, Hyman et al 20 found a significant correlation between ethnicity and perceived susceptibility among minority women, who felt more susceptible to breast cancer than white women. Perceived seriousness appeared to be the weakest predictor of the HBM variables. One possible reason is that the women may have considered cancer to be a serious condition. 21 Perceived benefits and barriers have shown stronger relations with mammography utilization among both white and African American women, 18, [22] [23] [24] and in a Swedish study. 21 In a study on the influences of mammography utilization among Tamil women from Sri Lanka, Meana et al 25 found that perceived barriers were the strongest predictor of mammography utilization among all the HBM variables. Although the Health Belief Model has been tested extensively, few studies have applied this model among Chinese American women. Instruments using HBM constructs in breast cancer screening in previous studies were developed and tested for American women (most of the participants were white American women), 26 African American women, 22 Jordanian women, 27 and Korean women. 28 There is a need to develop a culturally appropriate instrument for Chinese American women.
Before the HBM can be further investigated concerning its ability to predict mammography, a reliable and valid instrument is needed. Thus, the purpose of this study was to assess the reliability and validity of a newly developed questionnaire measuring mammography screening-related beliefs, and to examine the applicability of four HBM constructs with this new instrument in mammography practice among Chinese American women. Findings from this study may provide information that enables healthcare providers to perform better assessments of perceived susceptibility, perceived seriousness, perceived benefits, and perceived barriers among Chinese American women for an understanding of their beliefs related to the use of mammography.
Ⅵ Ⅵ Methods

Design
The instrument development process was divided into two phases. The purpose of the first phase was to develop a new instrument to measure four HBM constructs related to mammography practices among Chinese Americans: perceived susceptibility, perceived seriousness, perceived benefits, and perceived barriers. In the second phase, the authors aimed to evaluate the reliability and validity of the four subscales developed during the previous phase through confirmatory factor analysis, and to examine associations between the four subscales and mammography use.
PHASE 1
The original item pool was generated from a comprehensive literature review of existing instruments including Champion's Cancer Screening Belief Scale, 22, 26 which measures the four HBM constructs: perceived susceptibility, perceived severity, perceived benefits, and perceived barriers. The draft of the Chinese Mammogram Screening Beliefs Questionnaire (CMSBQ) included 38 items, and was first generated in English. To determine whether the concepts to be measured in the English version of the questionnaire had equivalent meanings in Chinese culture, 15 first-generation Chinese American women age 40 or older who were fluent in English and Chinese participated in two focus groups. The participants were recruited from a Chinese community in the Midwestern United States.
Because some Chinese women may not have been familiar with focus group meetings, several strategies were used to encourage their participation. First, the focus groups were publicized as tea parties. The purpose of the study was explained by the principal investigator (P.I.), who read the consent form instead of asking the women to sign it, which may not have been comfortable for some of them. During each focus group, which lasted about 3 hours and was conducted without interruptions, the women were asked to talk about their beliefs concerning health, cancer, and cancer screening. They also were asked to review the first draft of the cancer beliefs instrument.
Because the women in these focus groups identified language as a barrier to talking with healthcare providers or making an appointment, two items were developed addressing this barrier: "I felt uncomfortable/stressed about using Englishspeaking healthcare services," and "I have language difficulties." Minor changes in wording also were made to the original CMSBQ items on susceptibility. Because of the fear about cancer in Chinese culture, which considers it taboo for people to talk about negative things in relation to themselves, it was decided to use the third person in describing some items related to personal susceptibility. For instance, instead of using word "I" in the item "It's extremely likely that I will get breast cancer," the third person pronoun was used: "For a middleaged Chinese woman, it is extremely likely for her to get breast cancer."
On the basis of findings from these focus group meetings, the authors developed a revised version of the Chinese Mammogram Screening Beliefs Questionnaire (CMSBQ) with four subscales: 1) perceived susceptibility subscale (5 items), 2) perceived seriousness subscale (7 items), 3) perceived benefits subscale (7 items), and 4) perceived barriers subscale (21 items). Possible responses to the items ranged from 1 (strongly agree) to 4 (strongly disagree). Each subscale was scored by calculating the means of all item scores with possible a scoring range of 1 to 4.
To establish the content validity of the instrument, a panel of four experts in the area of acculturation, Asian women's health, health behaviors, breast cancer, and cancer screening was asked to evaluate the second version of CMSBQ for appropriateness and relevance of the items. With an aim of increasing the cultural appropriateness of the questionnaire, the panel included another four lay "experts" who represented women of Chinese descent with various backgrounds (eg, first vs second generation, length of residence in the United States, ability to speak English). These eight experts were invited to fill out the questionnaire and to provide constructive criticism of the questionnaire items, including careful review of each item for relevance and appropriateness. Items considered to have low relevancy or to be inappropriate were deleted.
In addition, the expert panel was asked to evaluate item wording, response format, and instrument length, and to suggest any additional items related to the four constructs being measured. In this phase, the refinement process served three purposes: 1) to identify whether the domain of the content (ie, the four constructs from the HBM) was culturally specific and appropriate, 2) to ensure that the English words selected for each questionnaire item were appropriate, and 3) to evaluate whether the questionnaire as a whole was easy to read and attractive. The authors then generated the third version of the CMSBQ.
After reviewing the revised instrument, the expert panel determined that it was culturally appropriate. In addition to items measuring mammography-related beliefs, an item was included in the CMSBQ to measure women's mammography compliance. Compliance with mammography in this study was defined as whether a woman reported having a mammogram in the preceding 2 years and measured as a dichotomous variable (yes/no). Because it is difficult in some geographic locations to get a yearly mammogram, it was decided to use a 2-year rather than a 1-year interval. The final version of the CMSBQ included 41 items: 5 items for perceived susceptibility, 7 items for perceived seriousness, 7 items for perceived benefits, 21 items for perceived barriers, and 1 item for mammography compliance.
After this procedure, the English version of the CMSBQ was translated into Chinese using the back translation technique, which is the most commonly recommended procedure for translating research instruments into another language. [29] [30] This procedure was conducted as follows. A trained bilingual research assistant took the last version of CMSBQ and translated all the items into Chinese. Another bilingual research assistant then translated this version of the instrument into English, and the product in the second stage (back-translated version) was compared by the authors with the original version for equivalence. The two versions were almost identical and matched the original meaning of the English version. No changes were made as a result of the back translation process.
Protection of Human Subjects
Approval for the use of human subjects was obtained from the university institutional human subjects committee before focus group meetings. A cover letter was developed and approved for the questionnaire packet to inform participants of the potential risks and benefits of participation. Participation in the study was voluntary, and only group data were reported. To maintain confidentiality, all identifying information was separated from the response recording sheet, and only research personnel had access to the database. PHASE 2 Sample and Procedure The target population for the CMSBQ survey was Chinese American women age 40 or older residing in a suburban Midwestern county. The term "Chinese American woman" refers to any female with Chinese ancestry regardless of her citizenship. Other inclusion criteria required physical and mental ability to participate and ability to read either Chinese or English.
Consecutive sampling, which takes every subject who meets the selection criteria over a specific time frame, was used in the current study. According to rules of thumb combined with statistical power analysis for linear regression, the sample size required for this study was 220. Bentler and Chou 31 recommended at least 5 to 10 cases per free parameter in multivariate studies with structural equation modeling. Therefore, with 41 items in CMSBQ, the sample size met the least requirement.
A comprehensive mailing list (with names, mailing addresses, and telephone numbers), used as a source of possible subjects, was gathered from various sources including the membership directories of local Chinese organizations, a commercial survey company, health promotion events, and brief telephone screening. 32 To 725 women in the area identified as potential research participants, a package that included a cover letter explaining the study, a consent form, and the study questionnaire was mailed. Of these packets, 179 were returned because they had an incorrect mailing address, and 25 were excluded from the study because the women did not meet the inclusion criteria. As a result, 220 completed questionnaires were returned from 524 eligible research participants, for a response rate of 42%. This rate is comparable with that of a previous study by Champion, 26 whose response rate was 41%. The relatively low rate of participation might have resulted from the time required to complete the questionnaire, and because Chinese women are not as familiar as American women with mailed surveys.
The ages of this sample ranged from 40 to 85 years (mean, 55.2 Ϯ 10.9). Most of the participants (85%) were married; 7% were divorced; and 6% were widowed. Most (81%) of them were born in Mainland China, and 16% were born in Taiwan. About half of them reported a household income less than $50,000. The mean education level for this sample was 14.1 Ϯ 4.6 years mode, 16 years). In terms of employment status, 44% were employed full-time; 25% were retired; and 22% were homemakers.
Data Analysis
RELIABILITY
The Cronbach alpha was calculated to determine the internal consistency of each subscale in terms of perceived susceptibility, perceived seriousness, perceived benefits, and perceived barriers. In addition to the Cronbach alpha, the mean interitem correlations and item-to-total correlations were obtained to evaluate individual item characteristics. Clark and Watson 33 recommended inter-item correlation values of .15 to .50. Individual inter-item correlations clustered closely around the mean inter-item correlation support the unidimensionality of the scale. Ferketich 34 suggested considering an inter-item correlation matrix, a corrected average inter-item correlation coefficient, a corrected item-total correlation coefficient, and the alpha estimate if the item is dropped from the scale. It was assumed that items should correlate with one another in the scale at a level of .30 Ͻ r Ͻ .70. Items that have correlations below .30 are not sufficiently related and do not contribute to score measurement, and items that have correlations exceeding .70 are redundant and probably are not necessary. 22 To be retained on the tool, an item needed to meet criteria requiring a corrected item-total correlation of at least of .30, a mean inter-item correlation between .15 and .50, and no increase in the Cronbach alpha if the item was deleted.
VALIDITY
Confirmatory factor analysis was used to test specific hypothesized structures within the perceived susceptibility, perceived seriousness, perceived benefits, and perceived barriers subscales and to refine these subscales. In particular, confirmatory factor analysis was performed to test measurement models with hypothesized factors and to provide estimates of how closely hypothesized models fit the actual data. Although exploratory factor analysis has been commonly used to examine the factor structures of instruments, confirmatory factor analysis was chosen instead so that the latent variables could be specified in advance according to the previously developed model. Confirmatory factor analysis also provides information on the fit of the models.
The SPSS program was used to generate a covariance matrix for each subscale, and parameter estimation was performed using AMOS 4.0. 35 The maximum likelihood method was used for all analyses to estimate the parameters specified in measurement models, and to test whether the hypothesized model was consistent with the data. After cases with incomplete and missing data were eliminated, the final sample of 31 To determine whether the hypothesized measurement model fit the data, goodness-of-fit measures were used. The 2 statistic was used to evaluate the absolute fit between the hypothesized model and the data, and to test whether the model was an exact fit to the data. The normed 2 (ratio between 2 and degrees of freedom [df ]) was used as an alternative to 2 . Carmines and McIver 36 suggested that the value of normed 2 be 2 to 3, indicating an acceptable model with smaller ratios of better fit.
The goodness-of-fit index (GFI) provided a measure of the relative amount of the variances and covariances accounted for by the model. 37 The values of GFI range from 0 to 1, with higher values indicating a better fit. Generally, .90 is considered a minimum acceptable level of fit. The root-mean-square residual (RMR) reflects the average deviation between the observed covariances and their estimates. The value for RMR ranges between 0 and 1, with smaller numbers indicating a better fit of the model to the data. To find a more appropriate measurement model and to improve model fit, modification indices (MI) were examined for each parameter that had a fixed value of zero in the hypothesized model. The MI provided estimates of how much the 2 would improve if a particular fixed parameter was free to be estimated in the model. In addition, the internal structure of the measurement model was examined using standardized loading exceeding .60 and average variances of .50 or more extracted, as suggested by Bagozzi and Yi. 38 To further explore construct (predictive) validity, the hypothesized relationships were tested between the four subscales of the mammogram screening beliefs questionnaire and the self-report of compliance with mammography practice using both with biserial correlation and regression analysis. On the basis of the HBM, it was hypothesized that self-reported mammogram screening behaviors would be related positively to perceived susceptibility to breast cancer, perceived seriousness of breast cancer, and perceived benefits of mammogram screening, and would be related negatively to barriers to mammogram screening.
Ⅵ Ⅵ Results
Reliability
The Cronbach alpha and a test of the preceding criteria were calculated for all subscales. The results of the item analysis are presented in Table 1 . For the susceptibility subscale, all the items met the criteria and the Cronbach alpha was .78. In the seriousness subscale, one item ("Getting breast cancer is always fatal") had an alpha less than .30 for the corrected item-total correlation coefficient, which would increase from .75 to .77 if this item were deleted. In addition, during the focus groups, the participants indicated they did not agree with this item because of the available advanced medical treatment options. Thus, this item was removed from the seriousness subscale.
The benefits subscale had a Cronbach alpha of .87, with all the items meeting the criteria. For the barriers subscale, two items had low corrected item-total correlations of approximately .30, and if deleted, the scale alpha would increase by .10. These two items were "There is little one can do to prevent cancer" and "It takes a long time to schedule a mammogram." The first item had little relation to mammograms, and the latter item duplicated another item in the barriers subscale: "Hours for having a mammogram are not convenient." As a result, both items were dropped from the barriers subscale. Several other items, if deleted, would have increased the Cronbach alpha to .90. However, because their corrected item-total correlation was greater than .30, these items were retained. After these two items were dropped, the final Cronbach alpha for the barriers subscale (with the remaining 19 items) was .90.
Construct Validity
PERCEIVED SUSCEPTIBILITY
One model of the susceptibility subscale was examined. This was a one-factor model with all items loading on a single factor, and with the errors for all the items independent. The fit indices of this model were a GFI of .96 and an RMR of .03. The ratio of 2 to the degree of freedom still exceeded 3. This probably is because this measurement model had only four numbers, which caused low degrees of freedom. All the items loaded greater than .5 on the factor of susceptibility, except for item 4 ( Figure 1 ).
PERCEIVED SERIOUSNESS
Three models of the seriousness subscale were examined. The first model was a simple one-factor model, with all items loading on a single factor, and with the errors for all the items independent. The results did not show an acceptable goodness of fit between the data (ratio of 2 to df Ͼ 3; GFI Ͻ .90; RMR ϭ .05). In the search for model improvement, the largest modification index on model 1 suggested a correlation between errors on two items: "If a woman had breast cancer and was not treated properly, she probably would need very extensive surgery" (Ser4) and "If a woman had breast cancer and was not treated properly, she probably would need other therapies in addition to surgery" (Ser5) (MI ϭ 23.29). Both questions were related to the extensive condition of breast cancer if left untreated, but were tapping different aspects of the construct. The authors decided to correlate the errors of both items and reestimate the revised model (model 2). The results from model 2 showed that it fit the data notably better than model 1, with all the fit indices meeting acceptable criteria. However, the modification analysis showed another large MI, which fell on the correlated-error term for two other items: "Breast cancer would threaten a relationship with her boyfriend or husband" (Ser2) and "If she had breast cancer, her whole life would change" (Ser1) (MI ϭ 15.74). Because these two questions tapped different aspects related to seriousness, the authors decided to let these two errors be correlated in the next run of the analysis. Model 3, which contained correlated errors on two pairs of questions, was rerun, and the fit indices showed that the model had an acceptable fit with the data (ratio of 2 to df Ͻ 3; GFI ϭ .95; RMR ϭ .03), with factor loadings ranging from .29 to .78 ( Figure 2 ).
PERCEIVED BENEFITS
Two models for this construct were tested. First, a one-factor model with all items loaded on perceived benefits was tested. The results showed that the one-factor model did not have a 
Note. e: random measurement error (also known as unique variances) Sus_1:Extremely likely that she will get breast cancer. Sus_2: Chances of getting breast cancer in the next few years are great. Sus_3:There is a current possibility for her getting breast cancer. Sus_4: She will get breast cancer sometime during her life. F Fi ig gu ur re e 2 2 ■ Factor structure and standardized factor loading on perceived seriousness items (n ϭ 173).
good fit to the data (ratio of 2 to df ϭ 6.67; GFI ϭ .88; RMRϭ .02). An examination of modification indices showed correlated errors on two questions: "Having a mammogram will help me to find breast lumps early" (Ben1) and "Having a mammogram is the best way for me to find a very small breast lump" (Ben3). Because both questions pertained to early detection effects on mammography use, it was decided to drop the first item, which had the lower factor loading. Another large MI (17.63) was found on the correlated errors of another pair of questions: "If I find a lump early through a mammogram, my treatment for breast cancer may not be as bad" (Ben2) and Ben3. Because these two questions tapped different aspects of benefits, it was decided to let the errors be correlated in these two items and to reestimate the revised model. Model 2 with an item omitted (Ben1) from the original set and two correlated errors demonstrated an excellent overall fit (ratio of 2 to df ϭ 2.91; GFI ϭ .98; RMR ϭ .01). In model 2, all the items had standardized factor loadings greater than .50, except for one item (Figure 3) .
PERCEIVED BARRIERS
The analysis of inter-item correlations indicated that the perceived barriers subscale was nonunidimensional (mean, .31; minimum, .01; maximum, .69), according to Clark and Watson's 33 criteria. A three-factor model (lack of access, inconvenience, and discomfort) (model 1) based on theoretical considerations and intercorrelations of items in the data was tested. However, it did not offer an acceptable fit to the data (ratio of 2 to df ϭ 3.40; GFI ϭ .76; RMR ϭ .10). Examination of the modification indices suggested correlated errors on three pairs of questions. It was decided to remove two items (Bar5 and Bar13) and to let two errors be correlated (Bar15 and Bar16) using the same rationale discussed earlier. Model 2 was found to be a better fit than model 1. However, the overall fit indices did not reach the criteria for a good fit (ratio of 2 to df ϭ 2.70; GFI ϭ .82; RMR ϭ .09). Inspection of the modification indices showed another two pairs of correlatederror terms. After the content of corresponding items was reviewed, the results indicated that another pair of items had two questions (Bar9 and Bar10) related to different aspects of barriers. Therefore, it was decided to correlate the errors and reestimate the model. Although the fit indices approached but not meet the criteria (ratio of 2 to df ϭ 2.55; GFI ϭ .83; RMRϭ .09), and because at this point there were no further logical steps that could be pursued, it was decided to cease model modification at this point. A total of 17 items were retained in the final barriers subscale after two items (Bar5 and Bar13) were deleted. The composite alphas for the three factors were .85 for lack of access, .84 for inconvenience, and .85 for discomfort (Figure 4 ).
HYPOTHESIZED RELATIONS
A point-biserial correlation, a special form of Pearson's correlation used for dichotomous variables, was used to determine the relations between the four subscales of the mammogram screening beliefs questionnaire and the dichotomous variable of mammography compliance. The barrier subscale was correlated negatively (r ϭ Ϫ.46; P ϭ .00) with mammography
Note. e: random measurement error (also known as unique variances) Ben_2:Treatment for breast cancer may not be as bad if lump was found early. Ben_3:The best way to find a very small breast lump. Ben_4: Decrease my chances of dying from breast cancer. Ben_5: Detect breast cancer I cannot find myself. Ben_6:Detect breast cancer that my doctor or nurse cannot detect.
F Fi ig gu ur re e 3 3 ■ Factor structure and standardized factor loading on perceived benefits items (n ϭ 173).
compliance, and the seriousness subscale was correlated positively (r ϭ .21; P ϭ .01) with mammography compliance. Both perceived susceptibility and benefits were not significantly correlated with mammography use.
In addition, a stepwise multiple regression was performed. Four subscales (ie, perceived susceptibility, perceived seriousness, perceived benefits, and perceived barriers) were used as independent variables to predict the dependent variable, mammography compliance. The results indicated that 27% of the variance in mammography compliance was accounted for by all four belief variables. Only perceived barriers (␤ ϭ Ϫ.47; P ϭ. 00) and perceived seriousness (␤ ϭ.24; P ϭ. 00) had a significant contribution to the practice of mammogram screening in this group of women. That is, women who perceived fewer barriers were more likely to have been compliant with mammography use in the past 2 years, and women who had high scores on the seriousness variable also reported being more compliant with mammography use. The variable of perceived barriers accounted for the largest portion of the variance (21%) in the practice of mammogram screening. Nevertheless, in this sample, the benefits and susceptibility subscales did not show a relation to compliance of mammogram screening.
Ⅵ Ⅵ Discussion
In this study, investigators translated and tested the psychometric properties of a newly revised questionnaire designed to assess mammogram screening beliefs (perceived susceptibility, perceived seriousness, perceived benefits, and perceived barriers) for cultural "fit" in a cross-sectional study of Chinese Americans. The instrument contained four subscales. Its development was based on a literature review and focus groups with Chinese American women. Items were selected on the basis of contextuality, cultural relevance, and language issues. Several questionnaire items were reworded so they would be more acceptable to Chinese women. An item regarding language difficulties in mammogram screening, unique in Chinese culture, was developed for the barriers subscale and found to be a valid addition to that construct, with its high factor loading of .67. Content validity of the instrument was established by having a panel composed of both professional and lay experts evaluate the instrument to obtain the most appropriate item content.
The results from this study demonstrated the instrument's acceptable internal consistency and validity among this sample of Chinese American women. All four subscales showed promising results for reliability, with Cronbach alphas ranging from .77 to .90. The reliability coefficients obtained in this study were similar to those of previous studies with HBM constructs, [26] [27] except for the susceptibility and seriousness subscales, which had lower but acceptable alpha coefficients of .78 and .77, respectively. Acceptable overall model fit was found for three of the four subscales (all but the perceived barriers subscale) even after several modifications to the model. Excellent model fit indices were found for the perceived benefits subscale. Although two of the three fit indices in the barriers subscale did not meet the criteria for acceptable model fit, the composite internal consistency (alpha) within these three factors was surprisingly promising, ranging from .84 to .85, and all the items loaded on their specified factors greater than .50. Future validation of the measurement is warranted to replicate testing of this threefactor model for this subscale in a larger sample. In an examination of the item responses for the barriers subscale, it was found that it had the most missing values (about 10% of missing responses). This may mean that the responses of this group of Chinese women to a large number of questionnaire items were more negative. Therefore, although the number of items in the barriers subscale was reduced from 21 to 17, more refining and testing of this subscale is needed to shorten it so it can potentially yield better response rates.
The final questionnaire after this analysis contained 34 items: 4 items in the perceived susceptibility subscale, 7 items in the perceived seriousness subscale, 5 items in the perceived benefits subscale, 17 items in the perceived barriers subscale, and 1 item to assess mammography compliance. The current questionnaire developed for this study has an advantage over the original version because weak or duplicative items were dropped. From the standpoint of confirmatory factor analysis, the series of modifications improved the fit between the hypothesized model and the data and provided more representative and parsimonious items. The final set of items (n ϭ 34) to measure mammogram beliefs and compliance in Chinese women may be more manageable and less burdensome for participants to complete.
Construct validity was further established by examining the theoretical relation between the four belief variables and mammography use. Perceived seriousness and perceived barriers were significantly correlated with the mammogram compliance of the Chinese women in this sample. Consistent with studies in the literature, 39 barriers to mammogram screening included inconvenience, discomfort, and fear of radiation. A new theme related to barriers emerged in this population: lack of access. The two items in the lack of access factor that had the greatest factor loadings (.70 and .80, respectively) were Bar4 ("Do not have insurance to pay for it") and Bar6 ("Do not know where can get a mammogram"). Recent immigrants (approximately 32% of respondents resided in the U.S. less than 5 years) in this ethnic group may not have been familiar with the American medical system and English medical terminology. Therefore, health professionals must not only advocate for the use of mammography, but also should identify potential barriers to their patients receiving screening services.
The questionnaire developed in this study can be used as a tool to identify beliefs of Chinese American women concerning breast cancer and mammogram screening. Culturally sensitive interventions will be more effective for promoting mammography use in this group of Chinese American women if strategies are developed to overcome barriers and improve access to preventive healthcare. Despite some inconsistent findings in the literature, perceived seriousness was found to be associated with the mammogram compliance of Chinese women, as hypothesized in the HBM. In this group, perceived susceptibility was not a significant factor in explaining partici-
